SUMMARY This study provides data on a consecutive series of 179 survivors of acute myocardial infarction (MI) who had symptom-limited treadmill exercise testing, coronary angiography and left ventriculography within 6-8 weeks after infarction. No patient died. The prevalence of multivessel disease was higher in the symptomatic survivors (79%) (p < 0.001). The prevalence of multivessel disease in inferior MI was 63% and in anterior MI 42% (p < 0.001). Left ventricular impairment was more severe in anterior and preexisting MI than in inferior and nontransmural MI (p < 0.005).
THE IDENTIFICATION of risk factors is of considerable importance in patient management because it may provide the opportunity to improve prognosis. Identification of'high-risk patients 6-8 weeks after myocardial infarction (MI) has been attempted in this study. Little information is available that relates the extent of coronary artery disease and severity of left ventricular dysfunction to the prognostic risk of survivors.>4 Although the prognostic value of exercise testing soon after MI has been established,5-" few studies offer information about the prognostic value of coronary anatomy and left ventricular function in these patients. 1 The aims of the present study were to define exercise test variables, coronary anatomy, and left ventricular function 6-8 weeks after infarction and to assess retrospectively the prognostic value of data obtained in defining morbidity and mortality after assessment at 6-8 weeks.
Patients and Methods

Patients
Between September 1976 and July 1978, 246 consecutive patients (age 65 years or younger) with acute MI were admitted to our coronary care unit. Our criteria for diagnosis of acute MI were a typical history of chest pain, the appearance of new Q waves or evolutionary ST-T changes and typical cardiac enzyme elevations. For admission to the series, all three criteria had to be fulfilled. Those referred from other hospitals often presented as complicated, and therefore specially selected, high-risk cases, and were excluded. Two patients with associated serious disease other than coro-After discharge, treatment was prescribed according to the following management directives: Asymptomatic patients were left untreated (60 patients). Those with angina were treated medically with propranolol together with long-acting nitroglycerin as necessary (89 patients). Coronary bypass surgery was offered to suitable patients with stable angina who failed to remain asymptomatic with medical treatment alone (18 patients). Surgery was also offered to those with unstable angina (six patients). Patients who had hypertension were treated with propranolol and diuretics (seven patients). Patients who had heart failure were treated with bedrest, digoxin, and diuretics (five patients). Ventricular dysrhythmias were treated with long-acting quinidine, or disopyramide as a second-line choice (six patients). No exercise rehabilitation was undertaken. Return to employment was not allowed until reassessment at 6-8 weeks.
After the patients gave informed consent, they were readmitted to the hospital for exercise testing and angiographic studies 6-8 weeks after the acute MI. A 12-lead ECG was recorded before and 24 hours after the investigations, together with serum CK.
Electrocardiography
Postinfarction electrocardiographic changes in leads I, aVL and V1-V6 were considered to represent anterior MI and those in leads II, III 
Angiography
Coronary angiography was performed in multiple projections, including hemiaxial views, using the percutaneous femoral artery technique. Left ventriculography was done in both the right and left anterior oblique projections (RAO and LAO). The left ventriculograms and coronary angiograms were read independently by at least two cardiologists who had no knowledge of the clinical status of the patients. Disagreement was resolved by a third opinion.
Each patient was considered to have three major coronary arteries: left anterior descending (LAD), including left main stem; left circumflex (LCx) and right (RCA). Coronary artery narrowings were considered to be present if the narrowing was more than 50% of the luminal diameter in any projection. In the case of multiple stenoses, only the most severe narrowing of a coronary artery was recorded. Each patient was classified as having one-, two-or three-vessel coronary artery disease. For purposes of analysis, patients with two-and three-vessel disease have been taken together as multivessel disease. Significant narrowings in a large diagonal branch, or obtuse marginal branch were recorded as LAD and LCx disease, respectively.
Segmental left ventricular wall motion was analyzed according to American Heart Association criteria.'4 Using the RAO and LAO projections, seven ventricular segments were identified. These were characterized as normal, hypokinetic, akinetic, dyskinetic or aneurysmal. For interpretation, these seven segments were classified into two main groups: the inferior wall (formed by posterobasal, diaphragmatic and posterolateral segments) and the anterior wall (formed by anterolateral, apical and septal wall segments). The most severe left ventricular wall motion abnormally was recorded in each main group. The ventriculogram was classified as showing normal, mild (hypokinetic), and advanced left ventricular wall motion abnormalities (akinetic, dyskinetic or aneurysmal). Left ventricular systolic and diastolic volumes were calculated using the area-length method and the left ventricular ejection fraction was calculated. 'I The left ventricular end-diastolic pressure was routinely measured after the a wave or at the zenith of the R wave.
Follow-up Patients were seen 3, 6 and 12 months after MI and at 6-month intervals thereafter. The clinical assessment and resting 12-lead ECG were obtained at each visit. During the follow-up, all coronary events were noted, i.e., death, recurrent MI, unstable angina pectoris, coronary artery bypass graft surgery and angina pectoris. The follow-up period was terminated in case of death or surgery.
Stable angina pectoris was defined as substernal discomfort precipitated by exertion and relieved by rest or nitroglycerin (within 3 minutes). Unstable angina pectoris was defined as such if either the severity, intensity or frequency of the pain was rapidly progressive despite treatment; or if the rest pain lasted for 15 Abbreviations: RCA = right coronary artery; LAD = left anterior descending artery; LCx circumflex artery; CAD coronary artery disease;-PMI -preexisting myocardial infarction; 1-V, 2-V, 3-V = one-, two-and three-vessel disease. The prevalence of multivessel disease in our study was 55%. In three studies with similar indications for angiography, the prevalence of multivessel disease was 60-75%." , ' 4 These studies all included a higher prevalence of preexisting MI (22-27%) than did our study (8%), and thus could be expected to have a higher frequency of multivessel disease. 24 events. The number of cardiac events in each subgroup increases with time, and because of the varying length of the follow-up, the number of patients in each subgroup decreases with time. Thus, the standard error of the percent also increases with time.
In our study, unlike others, 5- low ejection fraction (< 30%) and the presence of three-vessel disease as the best catheterization variables for prediction of cardiac death. An ejection fraction < 30% predicted five deaths and three-vessel disease five other deaths. Left ventricular end-diastolic pressure alone or in combination with these variables did not increase the predictive accuracy. Abnormalities of wall motion after infarction are not as useful as global abnormalities (ejection fraction and left ventricular end-diastolic pressure) in predicting prognosis. In a few similar recent studies,', 5 "the mortality at year has been reported as 2-12%. In our study the firstyear mortality rate (including the three patients who died in the period after discharge, and before readmittance for further'investigation) was nine of 179 (5%). In the Framingham study, the average annual rate of recurrence of infarction over the first 5 years was 2.9% for men and 9.6% for women.33 Others6 34 report a recurrence rate of 6% after the first year. ' We found an incidence of 4% during the first year and 7% during the mean follow-up of 28 months.
Statistically figure 4 .
The conclusions of this study only apply to a selected population, because the design excluded patients who died before hospitalization or during in-hospital convalescence from MI. However, the study does show that a high-risk group can be identified in a population with a low incidence of prior MI, multivessel disease, poor left ventricular function and low postinfarction mortality.
